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Supplemental Table 1. Novel Wolbachia variants introduced to disease vector mosquitoes through microinjection and their effects on reproduction, fitness 
and pathogen interference 

Wolbachia variant 
 

Donor host Recipient host 
(year 
transinfected) 

Cytoplasmic 
incompatibility 
intensity1 

Maternal 
transmission 
fidelity1 

Fitness cost 
relative to 
wild-type1 

Pathogen 
blockage 
relative to 
wild-type1 

Reference for 
original 
transinfection 

wAlbB3 Aedes albopictus Aedes aegypti 
(2005) 

Complete Complete Intermediate Intermediate (18) 

wAlbA/wAlbB Aedes albopictus Aedes aegypti 
(2006) 

Low Incomplete None - (13) 

wMelPop Drosophila 
melanogaster 

Aedes aegypti 
(2009) 

Complete Usually 
complete but 
occasionally lost 
from laboratory 
populations 

High High (11) 

wMel3 Drosophila 
melanogaster 

Aedes aegypti 
(2011) 

Complete Complete Low Low-
Intermediate 

(16) 

wAlbB/wMel Aedes albopictus 
and Drosophila 
melanogaster 

Aedes aegypti 
(2016) 

Near-complete Complete Intermediate Intermediate (10) 

wMelCS Drosophila 
melanogaster 

Aedes aegypti 
(2017) 

Near-complete Complete Intermediate Intermediate (8) 

wRi Drosophila 
simulans 

Aedes aegypti 
(2017) 

Near-complete High Low Low (8) 

wPip Culex 
quinquefasciatus 

Aedes aegypti 
(2017) 

Complete Complete High - (8) 

wAu Drosophila 
simulans 

Aedes aegypti 
(2018) 

None Usually 
complete but 
occasionally lost 
from laboratory 
populations 

High High (3) 

wAlbA Aedes albopictus Aedes aegypti 
(2018) 

Near-complete Complete High None (3) 

wAlbB3 Aedes albopictus Aedes aegypti 
(2018) 

Complete Complete Low Low-
intermediate 

(3) 
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wMel3 Aedes albopictus Aedes aegypti 
(2018) 

Complete Complete None Low-
intermediate 

(3) 

wAu/wAlbB Drosophila 
simulans and 
Aedes albopictus 

Aedes aegypti 
(2018) 

Complete - - - (3) 

wAlbA/wAlbB Aedes albopictus Aedes aegypti 
(2018) 

Complete Complete - - (4) 

wAlbA/wAlbB/wMel Aedes albopictus 
and Drosophila 
melanogaster 

Aedes aegypti 
(2018) 

Complete, but 
partially self-
incompatible 

Low - - (4) 

wRi Drosophila 
simulans 

Aedes 
albopictus 
(2006) 

Near-complete High - - (17) 

wMelPop Drosophila 
melanogaster 

Aedes 
albopictus 
(2009) 

Intermediate High High - (15) 

wPip Culex pipiens Aedes 
albopictus 
(2010) 

Complete Complete Intermediate - (7) 

wAlbA2/wAlbB2/wRi Drosophila 
simulans 

Aedes 
albopictus 
(2010) 

High High - - (9) 

wMel Drosophila 
melanogaster 

Aedes 
albopictus 
(2012) 

Complete Complete None High (6) 

wRivB Aedes 
polynesiensis 

Aedes 
albopictus 
(2014) 

Complete Complete - - (2) 

wAlbA2/wAlbB2/wPip Culex pipiens Aedes 
albopictus 
(2015) 

Near-complete - None - (19) 

wAlbA2/wAlbB2/wMelPop Drosophila 
melanogaster 

Aedes 
albopictus 
(2016) 

High Complete Intermediate - (14) 

wMel/wPip Drosophila 
melanogaster and 
Culex pipiens 

Aedes 
albopictus 
(2018) 

Complete Complete None Intermediate (12) 



wAlbA2/wAlbB2/wMel Drosophila 
melanogaster 

Aedes 
albopictus 
(2018) 

Complete, but 
partially self-
incompatible 

High - - (4) 

wAlbB Aedes albopictus Aedes 
polynesiensis 
(2012) 

Complete Complete - Low (1) 

wAlbB Aedes albopictus Anopheles 
stephensi 
(2013) 

Near-complete Complete Low Low (5) 

 

1 Based on laboratory studies but note that outcomes may differ between studies and may depend on host strains and experimental conditions. 

2 wAlbA and wAlbB occur natively in Aedes albopictus and in some cases the resident infections were not removed prior to transinfection, whereas in other 
cases they were removed. 

3 The same variants microinjected into the same hosts by different labs. 

Literature cited 

1. Andrews ES, Crain PR, Fu Y, Howe DK, Dobson SL. 2012. Reactive oxygen species production and Brugia pahangi survivorship in Aedes 
polynesiensis with artificial Wolbachia infection types. PLoS Pathog. 8:e1003075 

2. Andrews ES, Fu Y, Calvitti M, Dobson SL. 2014. Interspecific transfer of a Wolbachia infection into Aedes albopictus (Diptera: Culicidae) 
yields a novel phenotype capable of rescuing a superinfection. J. Med. Entomol. 51:1192-8 

3. Ant TH, Herd CS, Geoghegan V, Hoffmann AA, Sinkins SP. 2018. The Wolbachia strain wAu provides highly efficient virus transmission 
blocking in Aedes aegypti. PLoS Pathog. 14:19 

4. Ant TH, Sinkins SP. 2018. A Wolbachia triple-strain infection generates self-incompatibility in Aedes albopictus and transmission 
instability in Aedes aegypti. Parasit. Vectors 11:7 

5. Bian GW, Joshi D, Dong YM, Lu P, Zhou GL, et al. 2013. Wolbachia invades Anopheles stephensi populations and induces refractoriness to 
Plasmodium infection. Science 340:748-51 

6. Blagrove MSC, Arias-Goeta C, Failloux AB, Sinkins SP. 2012. Wolbachia strain wMel induces cytoplasmic incompatibility and blocks 
dengue transmission in Aedes albopictus. Proc. Natl. Acad. Sci. U. S. A. 109:255-60 

7. Calvitti M, Moretti R, Lampazzi E, Bellini R, Dobson SL. 2010. Characterization of a new Aedes albopictus (Diptera: Culicidae) Wolbachia 
pipientis (Rickettsiales: Rickettsiaceae) symbiotic association generated by artificial transfer of the wPip Strain From Culex pipiens 
(Diptera: Culicidae). J. Med. Entomol. 47:179-87 

8. Fraser JE, De Bruyne JT, Iturbe-Ormaetxe I, Stepnell J, Burns RL, et al. 2017. Novel Wolbachia-transinfected Aedes aegypti mosquitoes 
possess diverse fitness and vector competence phenotypes. PLoS Pathog. 13:e1006751 



9. Fu Y, Gavotte L, Mercer DR, Dobson SL. 2010. Artificial triple Wolbachia infection in Aedes albopictus yields a new pattern of 
unidirectional cytoplasmic incompatibility. Appl. Environ. Microbiol. 76:5887-91 

10. Joubert DA, Walker T, Carrington LB, De Bruyne JT, Kien DHT, et al. 2016. Establishment of a Wolbachia superinfection in Aedes aegypti 
mosquitoes as a potential approach for future resistance management. PLoS Pathog. 12:19 

11. McMeniman CJ, Lane RV, Cass BN, Fong AWC, Sidhu M, et al. 2009. Stable introduction of a life-shortening Wolbachia infection into the 
mosquito Aedes aegypti. Science 323:141-4 

12. Moretti R, Yen PS, Houe V, Lampazzi E, Desiderio A, et al. 2018. Combining Wolbachia-induced sterility and virus protection to fight 
Aedes albopictus-borne viruses. Plos Neglect. Trop. Dis. 12:20 

13. Ruang-Areerate T, Kittayapong P. 2006. Wolbachia transinfection in Aedes aegypti: a potential gene driver of dengue vectors. Proc. Natl. 
Acad. Sci. U S A 103:12534-9 

14. Suh E, Fu Y, Mercer DR, Dobson SL. 2016. Interaction of Wolbachia and bloodmeal type in artificially infected Aedes albopictus (Diptera: 
Culicidae). J. Med. Entomol. 53:1156-62 

15. Suh E, Mercer DR, Fu Y, Dobson SL. 2009. Pathogenicity of life-shortening Wolbachia in Aedes albopictus after transfer from Drosophila 
melanogaster. Appl. Environ. Microbiol. 75:7783-8 

16. Walker T, Johnson PH, Moreira LA, Iturbe-Ormaetxe I, Frentiu FD, et al. 2011. The wMel Wolbachia strain blocks dengue and invades 
caged Aedes aegypti populations. Nature 476:450-3 

17. Xi Z, Khoo CC, Dobson SL. 2006. Interspecific transfer of Wolbachia into the mosquito disease vector Aedes albopictus. Proc. R. Soc. B. 
Biol. Sci. 273:1317-22 

18. Xi ZY, Khoo CCH, Dobson SL. 2005. Wolbachia establishment and invasion in an Aedes aegypti laboratory population. Science 310:326-8 
19. Zhang D, Zheng X, Xi Z, Bourtzis K, Gilles JR. 2015. Combining the sterile insect technique with the incompatible insect technique: I-

impact of Wolbachia infection on the fitness of triple-and double-infected strains of Aedes albopictus. PLoS One 10:e0121126 

 


